Background: Resident-to-resident elder mistreatment (R-REM) in nursing homes can cause physical and psychological injury and death, yet its prevalence remains unknown.
G
rowing indirect evidence suggests that verbal and physical conflict between nursing home residents may be a large and pervasive problem. Media coverage regularly documents serious assaults of nursing home residents by other residents (1) (2) (3) . The only empirical study of cases of physical aggression between nursing home residents (4) included cases reported to a state ombudsman program over 1 year. Although this was an important early contribution to the field, the cases were not systematically identified by using research methods. No study has used standardized and validated case-finding methodology expressly developed for estimating the prevalence of resident-toresident elder mistreatment (R-REM) in the nursing home; indeed, a recent systematic review on the topic concluded that individual studies could not produce a prevalence rate on the basis of their design, nor could the results be meaningfully pooled because of heterogeneity (5) .
We provide prevalence estimates from what we believe is the first large-scale, systematic study of R-REM in the nursing home. Our goal was to estimate the prevalence of R-REM, including verbal, physical, and sexual mistreatment, and examine the prevalence according to location and timing of events and patient-, environment-, and facility-level characteristics.
METHODS

Definition of R-REM
The following definition guided the gold-standard consensus classification in adjudicating R-REM "caseness" (Supplements 1 and 2, available at www.annals .org): Negative and aggressive physical, sexual, or verbal interactions between long-term care residents that in a community setting would likely be construed as unwelcome and have high potential to cause physical or psychological distress in the recipient.
Study Design
This was an observational prevalence study. The protocol was reviewed and approved by the institutional review board at Weill Cornell Medical College.
Study Population
Recruitment of Facilities
Twelve nursing homes in New York state were selected at random by using a pseudo-random number generator procedure; 6 were selected from among the 21 nursing homes with 250 or more beds in urban regions, and 6 from among the 13 large nursing homes (200 or more beds) in suburban regions. Facilities were offered incentives for participation: a $2000 stipend as compensation for administrative and staff time, and training in R-REM detection and a training package on R-REM at study end. Ten of the 12 facilities agreed, yielding a participation rate of 83%. With rolling enrollment, data were collected between July 2009 and September 2011 in the urban facilities and between September 2011 and June 2013 in the suburban facilities.
Eligible Residents
All long-stay residents except those in hospice, subacute, or short-term care (whose expected length of stay would be less than the prevalence look-back period) were invited to participate. For residents who could not complete the consent process (for example, owing to cognitive impairment, language barrier, or health impairment), consent was sought by designated proxies (families or legal guardians). Residents who could not respond were excluded from self-reported measures; however, chart review, staff informant, and observational measures were performed for individuals with proxy approval. Residents who met the above exclusion criteria or who died or were discharged before enrollment were excluded from the denominator in prevalence estimates. The final analytical sample included 2011 residents, for a participation rate of 84% (Figure 1 ).
Procedures
The research team entered each facility for 2 to 3 months and enrolled residents sequentially. First, a 2-stage screening instrument on cognitive capacity was administered to determine the resident's ability to provide consent for participation in noninvasive research. A second-stage screening instrument was used to determine his or her ability to provide an extended R-REM interview.
Because the protocol was to interview staff first, and then residents as soon as possible after the staff interview (usually within 2 weeks), we specified a 1-month period during which we included reports from both staff and residents. The index date was defined as the earlier of the date of the R-REM staff interview or the resident interview (which asked about events in the prior 2 weeks). The index period included the 2 weeks before and after the index date. This interval was defined as the 1-month prevalence period.
The staff interview was nearly always used to set the index date. For the 26 cases in which only a resident interview was available, that date was set as the index date. Accordingly, shift coupons, incident reports, and event log data collected during this same 4-week period were selected as potential R-REM events by a computer algorithm if they were in the specified date range.
When R-REM involved nonparticipating residents, those residents were not interviewed and no clinical or other information was collected. However, it was recorded that an event was reported, so that an estimate could be made of the number of possible R-REM events among nonparticipants.
R-REM Measures and Case Finding
Pilot research indicated that episodes of R-REM can be sudden, may occur in private areas, or may involve residents with significant memory impairment. Therefore, a single methodology (such as only direct observation of events or only interviews) is inadequate to identify cases. Instead, we used triangulation for identification, each component of which contributed to case finding and overall prevalence. Potential cases of R-REM were identified through 6 methods: resident interviews, staff interviews, shift coupons, observation, chart review, and accident or incident reports. An R-REM event was defined as that identified by any of these 6 methods during the 1-month prevalence period.
R-REM Interview Instruments
Residents. Residents with sufficient cognition were administered an R-REM instrument that asked about 22 forms of physical, verbal, or sexual events in the prior 2 weeks (6, 7) (Supplement 3, available at www.annals .org).
Staff. For all residents who gave consent (regardless of their cognitive status), the primary certified nursing assistant (CNA) for the resident was interviewed with the staff version of the instrument (7) (Supplements 3 and 4, available at www.annals.org).
R-REM Shift Coupons
Shift coupon methodology was adopted from nursing studies of brief but important events that are difficult to capture in a busy health setting (8) . As events were observed, staff completed an R-REM event form on a preprinted, prescription-sized pad that had detachable sheets with basic information about events. These shift coupons were deposited in a box at the nursing station (Supplement 5, available at www.annals .org). 
ORIGINAL RESEARCH Resident-to-Resident Elder Mistreatment in Nursing Homes
Observation
A small number of events were directly observed by research staff members who were continuously stationed in each facility during the study period.
Chart Review
Chart reviews were performed by using a standardized, computerized abstraction protocol to determine whether episodes of R-REM were reported in the medical record.
Accident or Incident Reports
Facility incident reports were reviewed over the prevalence period for episodes of R-REM.
Covariates
We collected covariate data to explore whether selected resident, environmental, and facility characteristics were associated with R-REM. Respondents were administered the Care Dementia Diagnostic assessment (9, 10) . This 14-item measure permits 5 classifications of cognitive impairment: none, mild, moderate, severe, and very severe. The Cronbach ␣ coefficient estimated for this sample was 0.875, and the McDonald Ω total estimate from a single common factor model was 0.95. A standardized battery assessing mood, behaviors, functional status, and a variety of other covariates was used to measure contextual factors of R-REM incidents.
Case Conference and Adjudication Process
Cases
All R-REM events, regardless of reporting source, underwent a case conference and adjudication process developed for the study. The purpose of this process was 1) to achieve consensus on cases of R-REM that were deemed by 1 or more investigators to be equivocal and 2) to designate a "primary" (most egregious, serious action, with the highest risk for harm) form when multiple types of R-REM occurred over the prevalence period. An electronic template was created to aggregate all available deidentified resident-level individual and environmental data to ensure a comprehensive review of each participant's data. All facets of potential R-REM events (such as location of incident, reporting source, residents involved, witnesses, and a description of the event) gathered via the 6 R-REM reporting methods were included in this template.
All potential cases of R-REM from any source were reviewed and adjudicated in a case-conferencing process involving 7 experts in clinical geriatrics, long-term care nursing, psychology, law, and social gerontology with specific interest and experience in the field of elder abuse. An additional random sample of non-R-REM cases from the study population was similarly reviewed.
The case conference and adjudication process is described in Supplements 1, 2, and 6 (available at www .annals.org). As shown in Figure 2 , a total of 771 potential R-REM cases and noncases among 2011 residents were adjudicated. All cases identified by any source were adjudicated (n = 508).
Adjudication of Noncases
A random sample of 263 residents without indication of R-REM was selected. The goal was to have a minimum of 30 per facility in the larger urban facilities and 1 noncase per case in the smaller suburban facilities.
Statistical Analysis
Estimation of Prevalence
Prevalence rates and 95% CIs were estimated by using SPSS survey software (IBM), which allowed us to adjust for clustering of CNAs within units. Variance across region was estimated at or close to 0, and thus we did not adjust for clustering by region. Details of the sampling and statistical approach are given in Supplement 7 (available at www.annals.org).
Subtypes of R-REM (physical, verbal, and sexual) were similarly calculated with adjustments for clustering. Two sets of rates are provided: One is unduplicated and based on the adjudicated cases, and the other was culled across sources to determine any instance of each subtype, regardless of primacy. The latter rates for verbal subtypes are somewhat higher because some residents engaged in verbal in addition to physical, sexual, or other R-REM.
Comparison of Rates by Resident Characteristics and Contextual Variables
For each R-REM event, several contextual characteristics, including time of day and location, were examined; these are presented as simple frequency counts. Rates were estimated for the total sample and by urban or suburban facility, sex, age, cognitive status, vision, hearing, ambulation, wheelchair use, unit type, type of room, CNA caseload, and season. On the basis of prior literature on R-REM, these factors were considered likely to affect the prevalence of R-REM. Rates were compared by subgroup while accounting for clustering (SPSS command CSTABULATE). There were modest amounts of missing data (2% to 6%) for some resident characteristics. Residents with missing data were excluded from subgroup analyses. Rates for urban and suburban nursing homes did not meaningfully differ; thus, the pooled sample was used in subgroup analyses. All analyses were done by using IBM SPSS Statistics software for Windows, version 23.0.
Role of the Funding Source
This work was supported in part by the National Institute on Aging, National Institute of Justice, New York State Department of Health Dementia Grant Program, and an Edward R. Roybal Center grant from the National Institute on Aging. The funding sources were not involved in the design or conduct of the study, its analyses, or the decision to submit the manuscript for publication. Table 1 shows the characteristics of the 2011 residents in the sample. Participants were mostly female
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and white, with a mean age of 84.1 years. Nearly three quarters of the participants resided in urban facilities. A minority of residents (16.3%) lived on a dementia unit.
Among the 2011 residents (or their proxies) who gave consent to participate, 407 were determined to have been involved in at least 1 episode of R-REM (Table 2). The total prevalence of R-REM across all facilities over the 4 week-prevalence period was 20.2% (95% CI, 18.1% to 22.5%). Table 2 also shows the estimated rates of R-REM by the primary (most prominent or egregious) subtype, as adjudicated in the case conferences. Among these mutually exclusive primary R-REM subtypes, 9.1% of events were verbal; 5.2% were physical; 0.6% were sexual; and 5.3% were classified as "other," which included invasion R-REM = resident-to-resident elder mistreatment. * Instances of R-REM were identified on the basis of at least 1 report from any of 6 sources. † Events adjudicated as R-REM had to involve at least 2 residents; events involving staff or family members were excluded. ‡ For urban facilities, there was random selection of 30 residents per facility; for suburban facilities, there was 1 person for each R-REM case per facility.
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of privacy (4.0%), menacing gestures (0.9%), and other categories, such as damaging belongings. Overall prevalence estimates ranged from 10.4% to 31.2% in the urban facilities and 11.6% to 28.1% in the suburban facilities.
Many residents experienced multiple forms of R-REM or multiple episodes of the same type ( Table 3) . Rates of verbal R-REM were highest (16.0% of residents). The estimates for physical, sexual, and other R-REM were 5.7%, 1.3%, and 10.5%, respectively. Because the same resident was involved in multiple types of R-REM over the prevalence period (either during the same episode or in separate episodes), the sum of subtype prevalence exceeds the aggregate prevalence for all forms combined.
The most common types of verbal aggression were screaming at another resident (46.9%) and using bad words (44.7%). The most common types of physical aggression were hitting (11.3%) and pushing (10.3%) another resident. The most common other forms of R-REM were going into another resident's room without permission (23.8%) and taking or touching another resident's property (19.2%). Qualitative descriptions of common event types are provided elsewhere (11) .
The frequency of location and time of day were examined across all reporting sources. Given that cases were reported by more than 1 source, there could be multiple times and locations for an R-REM incident. For residents involved in at least 1 R-REM incident, 40.3% occurred in a resident's room, followed by 37.1% in the dining area and 23.8% in an activity room or common area. With respect to time of day, among residents involved in R-REM, 40.8% experienced at least 1 incident during the afternoon, 37.8% in the morning, 14.5% during lunch, 4.7% during the evening meal, 5.2% during the evening, and 7.4% at night.
In almost one half (48.9%) of the R-REM cases, residents were identified as the perpetrators in at least 1 event. Among the case-finding methodologies, the majority of cases were reported by cognitively capable residents (60.1% of reports), followed by primary CNA reports (49.9%), event logs (31.7%), and shift coupons (18.4%). Of note, only 3 of the 407 cases were detected by chart entries in the medical record, and none of the incident reports indicated R-REM over the study despite its high prevalence over the 1-month surveillance period. Because there were 143 cases reported by more than 1 source, the sum of the reporting sources exceeds 100%. Table 4 shows R-REM rates by a variety of demographic, clinical, and environmental characteristics; several patterns emerge. A similar proportion of men and women were involved in R-REM. Significantly more participants younger than 65 years (26.3%) than the oldest cohort (aged 95 years or older) (15.0%) were involved in R-REM. In terms of cognitive impairment, 25.8% of those without cognitive impairment and 25.0% of those with mild, 21.1% of those with moderate, and 14.7% of those with severe impairment were involved in R-REM episodes; only 6.6% of those with very severe cognitive impairment were involved in R-REM.
The length of stay was calculated from date of admission; there was no significant difference between residents who engaged and those who did not engage in R-REM. Both groups had been residents for about 3 years. The prevalence was lower in the summer than in the other seasons (15.7% vs. 22.3% to 23.8%; P < 0.001) ( Table 4) . As expected, the prevalence of R-REM is higher in dementia units (29.0%) than in other units (18.5%) and lower (7.0%) in rehabilitation units than other units (21.7%) ( Table 4) .
Although the rates of R-REM reported by residents in private rooms were higher than for those in shared rooms, a higher proportion of the R-REM reported in shared rooms was physical aggression: 28.3% versus 18.9% for those in private rooms. The rates differed by CNA caseload; 27.7% of residents cared for by CNAs with a caseload of 11 or more residents as contrasted with 18.6% of those cared for by CNAs with a lower case-load (10 or fewer residents) were involved in R-REM.
DISCUSSION
In what we believe is the first prevalence study of mistreatment of nursing home residents by other residents, at least 20% of residents had experienced at least 1 form of R-REM over the 1-month observation period. Verbal aggression was the most common form, but the rate of physical R-REM between residents was substantial, and several episodes of sexual aggression were detected over the brief surveillance period. Many residents experienced multiple forms of R-REM. We expect that the annual prevalence would be higher than our prevalence estimate based on a 1-month observation period because reported R-REM incidents that occurred outside of the prevalence period were not included in these estimates. Thus, our data suggest that a sizable proportion of nursing home residents experience R-REM each year, once or repeatedly.
In addition to estimating prevalence rates of R-REM and its subtypes, this study uncovered clinical and environmental correlates of being involved in an episode. Findings suggest that ambulation-impaired residents may be less likely to be involved in R-REM. Perhaps mobility impairment precludes such residents from "getting in harm's way," in part because they may be segregated in unit sections for clinically complex residents. Conversely, higher rates of R-REM were observed on dementia units, where ambulatory residents with behavioral impairment are typically located. An unexpected finding relates to cognitive impairment: CNA = certified nurse assistant. * Percentages are nonduplicated cases and are adjusted for clustering within CNA and unit. † Significant comparisons based on chi-square tests with adjustment for clustering are as follows: age <65 y vs. ≥95 y (P = 0.021); no or mild cognitive impairment vs. moderate, severe, or very severe cognitive impairment (P < 0.001) and no, mild, or moderate cognitive impairment vs. severe or very severe cognitive impairment (P < 0.001); no or slight impairment vs. moderate or severe impairment or blind (P < 0.001); no or slight impairment vs. moderate or severe impairment or deaf (P = 0.001); in wheelchair during interview vs. not in wheelchair (P = 0.002); ambulation status (P < 0.001); residing on dementia unit (P = 0.002); residing on short-term rehabilitation unit (P = 0.002); type of room (P = 0.001); number of residents assigned to CNA (P = 0.004); summer vs. winter, spring, or fall (P < 0.001). ‡ Proxy for event.
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Proportionately more residents with no or mild impairment were involved in R-REM compared with those with more severe impairment.
Other notable environmental findings were higher rates of R-REM on units with higher CNA caseloads and seasonal variations with higher R-REM rates in winter months, during which residents presumably are relegated to smaller indoor spaces in the northeastern United States. These findings should be interpreted with caution because they are cross-sectional; nonetheless, they may serve as the basis for potential intervention strategies.
Previous studies of R-REM in the nursing home have been methodologically limited by small or nonrepresentative samples, surveillance methods that probably undercount cases, retrospective design, or a combination of these 3 factors. For example, the study by Shinoda-Tagawa and colleagues (4) sheds some light on the problem of R-REM, but cases were identified through the Massachusetts state ombudsman; thus, only cases severe enough to be reported to an official state mechanism (probably because they resulted in physical injury) were included. This underreporting bias is indirectly confirmed by our study, in that no cases of R-REM were found in incident reports over the surveillance period, and only 3 were documented in chart reviews. This latter finding may reflect in part the reluctance of facility staff to provide documentation that may be used in the state survey process that could result in sanctions; however, the lack of documentation and reporting could also indicate a normalization phenomenon in long-term care facilities, such that behaviors characteristic of R-REM are ubiquitous and thus may be considered merely part of the culture and perhaps ignored, unless they result in severe injury.
Our study improves upon the methodology of previous attempts to study R-REM, but it has limitations. First, the facilities in our sample were relatively large and may not be representative of smaller facilities, especially if larger facilities with more residents offer more opportunities for R-REM. The suburban facilities in our sample were smaller, and although the observed rates of R-REM were somewhat lower (17.9%) on average at these sites, they did not differ significantly from those in the larger, urban facilities.
Second, although rates of facility and resident participation were very high, it is not known whether rates of refusal were higher among residents experiencing R-REM. Third, multiple mechanisms for R-REM case finding were used; no method can completely detect all cases because events can be ephemeral, may occur in private areas, and may be subject to recall bias on the part of both residents and staff. However, the primary direction of all these biases would probably tend toward underdetection, such that the overall rate of 20.2% is likely a conservative estimate.
Finally, the subgroup comparisons may be subject to error because some noncases may have experienced R-REM outside of the prevalence period; however, sensitivity analyses indicated that the effects on the estimates of excluding this group were small. Examination of rates of potential R-REM among nonparticipants supports the overall prevalence estimate of about 20%.
In terms of clinical significance, our findings suggest that nonambulatory (as contrasted with ambulatory) residents and severely cognitively impaired residents (as contrasted with individuals with no or mild cognitive impairment) have lower estimated rates of R-REM. As expected, persons in dementia units have higher rates of R-REM. Higher rates of R-REM (27.7%) were also observed among residents cared for by CNAs with higher caseloads. Examining the importance and role of frontline staff in prevention is a key area for future research.
Perhaps the most compelling ramification of these findings is that the traditional focus of violence mitigation in the nursing home-staff abuse of residents-may be disproportionate relative to the actual dyads involved in interpersonal mistreatment. Certainly, there should be zero tolerance of any form of abuse by staff in long-term care; however, physical and verbal aggression between nursing home residents can be equally eroding to qualify of life, and cause mental and physical suffering. Indeed, reports of serious injuries and deaths due to R-REM now appear with regularity in the lay press, in the same way that reports of elder abuse of residents by staff slowly entered public consciousness in the 1970s. The result was widespread attempts at reform through legislative and other mechanisms (such as criminal background checks of employees).
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